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Assistant Commissioner for Patents 
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Sir: 



A new Specification is being submitted due to the extensive editorial changes. This is 
being provided in accordance with Rule CFR 1 . 125. A marked up version is being provided in 
accordance with the new rules. 

Please amend the claims as follows. A marked up copy of the claims is attached for your 
convenience and in accordance with the new rules. 

1 . (Rewritten) A language extension to an object oriented programming language for the 
allocation of resource objects to users, the language extension comprising: 

a resource pool for storing available resource objects; 

a resource queue for storing data representing select ones of the users, the users on the 
resource queue seeking the allocation of the resource objects; 

a release resource system for releasing a concluded resource object after use by a user, 
comprising: 

means for returning the concluded resource object to the resource pool; and 
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means for, when the resource queue is empty, using an object oriented programming 
language notify method to notify the users waiting on a synchronization object that the 
concluded resource object is available; 

an acquire resource system for an acquiring user to acquire at least one of the resource 
objects, comprising: 

means for returning at least one of the resource objects in the resource pool if the resource 
pool is not empty and there are no users on the resource queue; 

when the resource pool is empty or the resource queue is non-empty: 
means for adding the acquiring user to the resource queue; 

means for having the acquiring user wait for notification by using the object oriented 
programming language wait method on the synchronized object; 

means for awakening the acquiring user when there is a resource object in the resource 

pool; 

means for determining if the acquiring user is at the head of the resource queue, and if the 
acquiring user is at the head of the resource queue: 

means for removing the acquiring user from the resource queue; 

means for removing at least one of the resource objects from the resource pool; and 

means for returning said at least one of the resource objects to the acquiring user, 
otherwise, continuing to have the acquiring user wait for notification by using the object oriented 
programming language wait method on the synchronized object; and 

means for the acquire resource system to return a time out exception if the acquiring user 
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does not acquire said at least one of the resource objects within a predefined time; and 

synchronization means to constrain users such that only one user may execute either the 
release resource system or the acquire resource system at any one time, said synchronization 
means being synchronized on the synchronization object. 

2. The language extension of Claim 1, in which the synchronization object is the resource 
queue. 

3. (Rewritten) The language extension of claim 2, in which the programming language is 
Java. 

4. (Rewritten) The language extension of claim 3 in which the acquire resource system 
comprises a helper means to wait for the acquiring user to be at the head of the resource queue 
and the resource pool to be non-empty. 

5. (Rewritten) A method for allocating resource objects to users in a programming language 
environment, the programming language environment comprising a resource pool for storing 
available resource objects, and a resource queue for storing data representing select ones of the 
users seeking allocation of the resource objects, the method comprising the steps of: 

a. releasing a concluded resource object after use by a user, comprising the steps of: 

i. returning the concluded resource object to the resource pool; and 

ii. when the resource queue is empty, using an object oriented programming 
language notify method to notify users waiting on a synchronization object 
that the concluded resource object is available; 

b. permitting an acquiring user to acquire at least one of the resource objects, 
comprising the steps of: 



Docket No* CA920000003US1 



3 



i. 



returning to the acquiring user at least one of the resource objects in the 
resource pool if the resource pool is not empty and there are no users on 
the resource queue; 



iL where the resource pool is empty or the resource queue is non-empty, 

adding the acquiring user to the resource queue, having the acquiring user 
wait for notification by using the object oriented programming language 
wait method on the synchronized object, awakening the acquiring user 
when there is a resource object in the resource pool, determining if the 
acquiring user is at the head of the resource queue, and if the acquiring 
user is at the head of the resource queue, removing the acquiring user from 
the resource queue, removing at least one of the resource objects from the 
resource pool, and returning said at least one of the resource objects to the 
acquiring user, otherwise, continuing to have the acquiring user wait for 
notification by using the object oriented programming language wait 
method on the synchronized object; and 

iii. returning a time out exception if the acquiring user does not acquire at 
least one of the resource objects within a predefined time; and 



c. synchronizing each of the above steps to constrain users such that only one user 
may execute either the above steps (a) and (b) at any one time, said 
synchronization being carried out on the synchronization object. 

6. A program storage device readable by a machine, tangibly embodying a program of 
instructions executable by the machine to perform the method steps of Claim 5. 



7. (Rewritten) A program storage device readable by a machine, tangibly embodying 
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instructions executable by the machine to provide a programming language extension to an 
object oriented programming language for the allocation of resource objects to users, the 
extension comprising: 

a resource pool for storing available resource objects; 

a resource queue for storing data representing select ones of the users seeking allocation 
of the resource objects; 

a release resource system for releasing a concluded resource object after use by a user, the release 
resource method comprising: 

means for returning the concluded resource object to the resource pool; 

means for, when the resource queue is empty, using an object oriented programming 
language notify method to notify the users waiting on a synchronization object that the 
concluded resource object is available; 

an acquire resource system for an acquiring user to acquire at least one of the resource objects, 
comprising: 

means for returning at least one of the resource objects in the resource pool if the resource 
pool is not empty and there are no users on the resource queue; 

when the resource pool is empty or the resource queue is non-empty: 
means for adding the acquiring user to the resource queue; 

means for having the acquiring user wait for notification by using the object oriented 
programming language wait method on the synchronized object; 
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means for awakening the acquiring user when there is a resource object in the resource 

pool; 

means for determining if the acquiring user is at the head of the resource queue, and if the 
acquiring user is at the head of the resource queue: 

means for removing the acquiring user from the resource queue; 

means for removing at least one of the resource objects from the resource pool; and 

means for returning said one of the resource object to the acquiring user, otherwise, 
continuing to have the acquiring user wait for notification by using the object oriented 
programming language wait method on the synchronized object; and 

means for the acquire resource system to return a time out exception if the acquiring user 
does not acquire at least one of the resource objects within a predefined time; and 

synchronization means to constrain users such that only one user may execute either the release 
resource system or the acquire resource method at any one time, said synchronization means 
being synchronized on the synchronization object. 

8. The program storage device of Claim 7, in which the synchronization object is the 
resource queue. 

9. (Rewritten) The program storage device of claim 8, in which the programming language is 
Java. 

10. (Rewritten) The program storage device of claim 9, in which the acquire resource system 
comprises a helper means to wait for the acquiring user to be at the head of the resource queue 
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and the resource pool to be non-empty. 

1 1 . (Rewritten) A computer program product for use with a computer supporting the Java 
programming language environment, the computer program product comprising a Java class for 
the allocation of resource objects to threads, the class comprising: 

a resource pool for storing available resource objects; 

a resource queue for storing data representing select ones of the threads, the threads on 
the resource queue seeking the allocation of the resource objects; 

a release resource system for releasing a concluded resource object after use by a thread, 
the release resource system comprising: 

means for returning the concluded resource object to the resource pool; 

when the resource queue is empty, means for notifying the threads waiting on a 
synchronization object that the concluded resource object is available; 

an acquire resource system for an acquiring thread to acquire at least one of the resource 
objects, the acquire resource system comprising: 

means for returning at least one of the resource objects in the resource pool if the resource 
pool is not empty and there are no threads on the resource queue; 

when the resource pool is empty or the resource queue is non-empty: 

means for adding the acquiring thread to the resource queue; 

means for invoking the Java wait method on the synchronized object; 
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when the acquiring thread is awakened and there is a resource object in the resource pool, 
means for determining if the acquiring thread is at the head of the resource queue, and if the 
acquiring thread is at the head of the resource queue: 

means for removing the acquiring thread from the resource queue; 

means for removing at least one of the resource objects from the resource pool; 

and 

means for returning said at least one of the resource objects to the acquiring user, 
otherwise, invoking the Java wait method on the synchronized object; and 

means for returning a time out exception if the acquiring thread does not acquire 
at least one of the resource objects within a predefined time; and 

means for using the Java synchronized method to constrain threads such that only 
one thread may execute either the release resource system or the acquire resource system at any 
one time, said Java synchronized method being synchronized on the synchronization object. 

12. The computer program product of Claim 1 1 in which the synchronization object is the 
resource queue. 

13. (Rewritten) The computer program product of claim 12, in which the acquire resource 
system comprises helper means to wait for the acquiring user to be at the head of the resource 
queue and the resource pool to be non-empty. 

14. (Rewritten) A language extension to a programming language for the allocation of resources 
to users, the language extension comprising: 

a resource pool for storing available resources; 

a resource queue for storing data representing select ones of the users seeking allocation 
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of the resource objects; 

a release resource means for releasing a concluded resource after use by a user, the 
release resource means comprising: 

means for returning the concluded resource to the resource pool; and 

means for, when the resource queue is empty, notifying the users waiting on a 
predefined synchronization flag that the concluded resource is available; 

an acquire resource means for an acquiring user to acquire at least one of the 
resources, the acquire resource means comprising: 

means for providing the acquiring user with at least one of the resources in the 
resource pool if the resource pool is not empty and there are no users on the 
resource queue; 

when the resource pool is empty or the resource queue is non-empty: 

means for adding the acquiring user to the resource queue; 

means for having the acquiring user wait for notification on the synchronization 
flag; 

means for awakening the acquiring user when the resource pool is non-empty, and 
means for determining if the acquiring user is at the head of the resource queue; and if the 
acquiring user is at the head of the resource queue: 

means for removing the acquiring user from the resource queue; 
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means for removing at least one of the resources from the resource pool; and 



means for returning said at least one of the resources to the acquiring user, 



otherwise, continuing to have the acquiring user wait for notification on the synchronization flag 
and 

means for the acquire resource means to return a time out exception if the 
acquiring user does not acquire at least one of the resources within a predefined time; and 

synchronization means to constrain users such that only one user may execute 
either the release resource means or the acquire resource means at any one time, said 
synchronization means being synchronized on the synchronization flag. 



Respectfully submitted, 



A. Bruce Clay 
Attorney for Applicant 
Reg. No. 32,121 
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